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$(0,0, -S)$ $x_{1}$ $x_{2}$ $x_{3}$
$u_{1}$ $u_{2}$ $u_{3}$
$\partial_{t}u+(U\cdot\nabla)u+(u\cdot\nabla)U+(u\cdot\nabla)u=-\nabla p+\nu\nabla^{2}u$ , $\nabla\cdot u=0$ $(2.2a, b)$
$\partial_{t}=\partial/\partial t$ $p$ $\nu$
1 (2.2a) 2 3
(2.1) $(2.2a,b)$




$x_{1}^{*}=x_{1}-Stx_{2}$ , $x_{2}^{*}=x_{2}$ , $x_{3}^{*}=x_{3}$ , $t^{*}=t$ (2.4)
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11
$\partial_{1}=\partial_{1}^{*}$ , $\partial_{2}=\partial_{2}^{*}-St\partial_{1}^{*}$ , $\partial_{3}=\partial_{3}^{*}$ , $\partial_{l}=\partial_{t^{*}}-Sx_{2}\partial_{1}^{*}$ (2.5)
$\partial_{i^{*}}=\partial/\partial x_{i}^{*}$ $=\partial/\partial t^{*}$
k
$k^{*}$ \mbox{\boldmath $\tau$} (2.5)









$\tau_{S}\equiv\frac{1}{S’}$ $\tau\equiv\frac{u^{\prime 2}}{\epsilon}$ $\tau_{K}\equiv(\frac{\nu}{\epsilon})^{\frac{1}{2}}=\frac{1}{\omega}$ $(2.8a, b,c)$
$R_{\lambda}= \frac{\lambda u’}{\nu}=\frac{u^{\prime 2}}{\nu\omega}=\frac{\lambda^{2}}{l_{K}^{2}}=\frac{\tau}{\tau_{K}}$ (2.9)
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$2\pi\cross 2\pi$ $4\pi\cross 2\pi\cross 2\pi$ $8\pi\cross 2\pi\cross 2\pi$ $4\pi\cross 2\pi\cross 2\pi,$ $8\pi\cross 2\pi\cross 2\pi$
$x_{1}$ 2 2 4
$E(k)=ck^{4}\exp[-2k^{2}/k_{0}^{2}]$ (2.14)
( $c,$ $k_{0}>0$ )






$R_{\lambda}arrow 0$ (Rapid Distortion Theory
$)$ $u^{;2}/\nu\omega’$
1 1 (b) $u’,\omega’$
2 1 $u’,$ $\omega’$ $S$
$\omega’=S$
$o$ $\bullet$
$0$ $St=1,2,3,$ $\cdots$ $RM$ LKM
Rogers and $Moin^{12}$ Lee, Kim, and Moin13 RM
$St=0$ $St=16$ \mbox{\boldmath $\tau$} LKM $St=0$ $St=12$
( $St=0\cdot,$ $2,4,$ $\cdot\cdot,$ $St=0,4,8,12$ $\triangle$ )
$CHC$ $TC$ TK(A-P) Champagne et $al^{2}$ Tavoularis and Corrsin‘6
Tavoularis and $Karnik^{1}$ TC 3 $+$ $St=$
8.6, 10.9, 12.7 TK (A-P)
$St=2\sim 28$ (TK 2 )
3.1






































$E(k_{1})= \sum_{k_{2},k_{3}}E(k),$ $E(k_{2})= \sum_{k_{3},k_{1}}E(k)$
$E(k)= \frac{1}{2}|u(k)|^{2}$
$St=0,2,4,8,12$
$S$ $\nu$ 3 (a)
$s*$



































16 5 (b) 5 (a)
$S$ $\nu$ $\mathcal{E}/S\nu$
$St=5$ $R_{\lambda}(0)$ $4$ $8$ $16$
$R_{\lambda}(0)=32$
(2.13) ( $u_{1}u_{2}\rangle$ $/u^{\prime 2}$ $1/s*$ 2
5 (a)
$-\langle u_{1}u_{2}$ } $/u^{;2}$ 6
$R_{\lambda}(O)$ 16 3
2 \mbox{\boldmath $\tau$} 0.16 $sX$
$0.15\sim 0.17$ ( 2)
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$1/s*$ $R_{\lambda}(0)$ ( 1) $R_{\lambda}(0)$ $0$
16
$-\{u_{1}u_{2}\}/u^{\prime 2}$ $R_{\lambda}(O)$











$R_{\lambda}(O)\geq 16$ $\sigma=0.12\sim 0.18$ ( 2)
$-\{u_{1}u_{2}\}/u^{\prime 2}=0.16$ $S^{*}>6.25$ ( )
$s*<6.25$ TK 2
$(a)(S^{*}=8.3\sim 8.4)$ $(b)(S^{*}=8.5\sim 9.6)$
0.1
$s*$ (a)













$K^{*}\equiv 2\{u_{1}^{2}\rangle$ $/(\{u_{2}^{2}\rangle+\langle u_{3}^{2}\rangle)$



























J $b_{ij}=\{u_{i}u_{j}\}/u^{\prime 2}$ $s*$
$15_{\circ}$ J $b_{ij}$ $S^{*}$
1
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$.6-$. \langle $u_{1}u_{2}$ } $/u^{\prime 2}$ 5 (a)
7 $K^{*}$ (a) $S^{*}(O)=$ 8
$R_{\lambda}(O)=0$ ( ),4, 8, 16, 32
(b) $R_{\lambda}(O)=$ 16
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